AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows, without prejudice or disclaimer. 
Cancel claims 1-26. Insert new claims 27-50. 

1 . (Cancelled) A microfluidic reaction device comprising: (a) a plurality of chambers 
having a first conduit and a second conduit; (b) a first transport channel having a first 
end, said first transport channel having a bypass channel at said first end, said first 
transport channel being in flow communication with at least one said chamber 
through connection with said first conduit; (c) a second transport channel having a 
first end, said second transport channel having a bypass channel at said first end, said 
second transport channel being in flow communication with at least one said chamber 
through connection with said second. 

2. (Cancelled) The microfluidic reaction device in claim 1, wherein interior surfaces of 
said first transport channel comprise a hydrophobic film. 

3. (Cancelled) The microfluidic reaction device in claim 1 further comprises one or more 

distribution chaimels. 

4. (Cancelled) The microfluidic reaction device in claim 1 fiirther comprises oil in said 

first and second transportation channels and aqueous solution in said chambers. 

5. (Cancelled) The microfluidic reaction device in claim 1 farther comprises gas in said 

first and second transportation channels and aqueous solution in said chambers. 

6. (Cancelled) The microfluidic reaction device in claim 1 fiirther comprises beads in 

said chambers. 

7. (Cancelled) A method for amplifying target nucleic acid comprising: (a) attaching an 

oligonucleotide to a solid support within a chamber, the oligonucleotide comprising a 
first primer, a second primer and a binding probe sequence wherein the first primer, 
second primer and binding probe sequences are separated from one another and the 
solid support by a cleavable linker; (b) incubating a target nucleic acid with the 
oligonucleotide under conditions in which complementary target sequence and 
binding probe sequence hybridize to one another; (c) washing the chamber; (d) 
adding a solution comprising a cleavage substance, polymerase, dNTPs, and divalent 
cation to the chamber such that the first primer, second primer and binding probe 
sequence are released from one another and from the solid support so that the first 
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primer, second primer, binding probe sequence, target nucleic acid, polymerase, 
dNTPs and divalent cation produce a reaction mixture within the chamber; (e) 
subjecting the reaction mixture to two or more cycles of heating and cooling such that 
the target nucleic acid is amplified. 

8. (Cancelled) The method of claim 7 wherein the target nucleic acid is DNA. 

9. (Cancelled) The method of claim 8 wherein the first primer, second primer and the 

binding probe sequence are DNA. 

10. (Cancelled) The method of claim 7 wherein the cleavable linker is selected from the 
group consisting of uridine and reverse uridine. 

1 1 . (Cancelled) The method of claim 7 wherein the oligonucleotide is attached to the 
solid support by a linker. 

12. (Cancelled) The method of claim 7 wherein the cleavage substance is RNase A. 

13. (Cancelled) A method for amplifying a plurality of target nucleic acids on a 
microarray wherein the microarray is comprised of a plurality of separate chambers 
comprising: (a) attaching an first oligonucleotide to a solid support within a first 
chamber, the oligonucleotide comprising a first primer, a second primer and a first 
binding probe sequence 3 wherein the first primer, second primer and binding probe 
sequence are separated from one another and the solid support by a cleavable linker; 
(b) attaching a second oligonucleotide to a solid support within a second chamber, the 
second oligonucleotide comprising a third primer, a fourth primer and a second 
binding probe sequence wherein the third primer, fourth primer and second binding 
probe sequence are i separated from one another and the solid support by a cleavable 
linker; (c) incubating a target nucleic acid comprising two or more nucleic acid 
sequences with the first and second oligonucleotide under conditions in which 
complementary target nucleic acid sequences and binding probe sequences hybridize 
to one another; (d) washing the chamber; (e) adding a solution comprising a cleavage 
substance, polymerase, dNTPs, and divalent cation to the first and second chamber 
such that the first primer, second primer* third primer, fourth primer, first binding 
probe sequence and second binding probe sequence are released from one another and 
from the solid support so that the first primer, second primer, first binding probe 
sequence, target nucleic acid, polymerase, dNTPs and divalent cation produce a first 
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reaction mixture within the first chamber and the third primer, fourth primer, second 
binding probe sequence, target nucleic acid, polymerase, dNTPs and divalent cation 
produce a second reaction mixture within the second chamber; (i:) subjecting the first 
and second reaction mixture to two or more cycles of heating and cooling such that a 
plurality of target nucleic acids are amplified. 

14. (Cancelled) The method of claim 13 wherein the plurality of target nucleic acids are 
DNA. 

15. (Cancelled) The method of claim 13 wherein the first second primer, third and fourth 
primer and the first and second binding probe sequences are DNA. 

16. (Cancelled) The method of claim 13 wherein the cleavable linker is selected from the 
group consisting of uridine and reverse uridine. 

17. (Cancelled) The method of claim 13 wherein the first and second oligonucleotides 
are attached to the solid support by a linker. 

18. (Cancelled) The method of claim 13 wherein the cleavage substance is RNase A. 

19. (Cancelled) The method of claim 13 wherein the first and second oligonucleotides 
are between 60 to 1 00 nucleotides long. 

20. (Cancelled) The method of claim 13 wherein the polymerase is a thermostable DNA 
polymerase. 

21 . (Cancelled) A method for amplifying target nucleic acid comprising: (a) synthesizing 
an oligonucleotide to a solid support within a chamber, the oligonucleotide 
comprising a first primer, a second primer and a binding probe sequence wherein the 
first primer, second primer and binding probe sequences are separated from one 
another and the solid support by a cleavable linker; (b) incubating a target nucleic 
acid with the oligonucleotide under conditions in which complementary target 
sequence and binding probe sequence hybridize to one another; i&rsqb; 
&lsqb;00214&rsqb; (c) washing the chamber; (d) adding a solution comprising a 
cleavage substance, polymerase, dNTPs, and divalent cation to the first and second 
chamber such that the first primer, second primer, and the binding probe sequence are 
released fi-om one another and from the solid support so that the first primer, second 
primer, the binding probe sequence, target nucleic acid, polymerase, dNTPs and 
divalent cation produce a reaction mixture within the chamber; (e) subjecting the 
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reaction mixture to two or more cycles of heating and cooling such that the target 
nucleic acid is amplified. 

22. (Cancelled) A method for amplifying a plurality of target nucleic acids on a 
microarray wherein the microarray is comprised of a plurality of separate chambers 
comprising: (a) synthesizing a first oligonucleotide to a solid support within a first 
chamber, the oligonucleotide comprising a first primer, a second primer and a first 
binding probe sequence wherein the first primer, second primer and first binding 
probe sequence are separated fi-om one another and the solid support by a cleavable 
linker; (b) attaching a second oligonucleotide to a solid support within a second 
chamber, the second oligonucleotide comprising a third primer, a fourth primer and a 
second binding probe sequence wherein the third primer, fourth primer and second 
binding probe sequence are separated from one another and the solid support by a 
cleavable linker; (c) incubating a target nucleic acid comprising two or more nucleic 
acid sequences with the first and second oligonucleotide under conditions in which 
complementary target nucleic acid sequences and binding probe sequences hybridize 
to one another; (d) washing the chamber; (e) adding a solution comprising a cleavage 
substance, polymerase, dNTPs, and divalent cation to the first and second chamber 
such that the first primer, second primer, third primer, fourth primer, first binding 
probe sequence and second binding probe sequence are released from one another and 
from the solid support so that the first primer, second primer, first binding probe 
sequence, target nucleic acid, polymerase, dNTPs and divalent cation produce a first 
reaction mixture within the first chamber and the third primer, fourth primer, second 
binding&rsqb; probe sequence, target nucleic acid, polymerase, dNTPs and divalent 
cation produce a second reaction mixture within the second chamber; (f) subjecting 
the first and second reaction mixture to two or more cycles of heating and cooling 
such that a plurality of target nucleic acids are amplified. 

23. (Cancelled) A method for amplifying target nucleic acid comprising: (a) attaching a 
first primer, a second primer and a binding probe sequence to a solid support such 
that the first primer, second primer and binding probe sequence is attached to the 
solid support within a chamber such that when treated with a cleavage substance the 
first primer, second primer and binding probe sequence are released from the solid 
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support; (b) incubating a target nucleic acid with the oligonucleotide under conditions 
in which complementary target sequence and binding probe sequence hybridize to 
one another; (c) washing the chamber; (d) adding a solution comprising a cleavage 
substance, polymerase, dNTPs, and divalent cation to the chamber such that the first 
primer, second primer and binding probe sequence are released from the solid support 
so that the first primer, second primer, binding probe sequence, target nucleic acid, 
polymerase, dNTPs and divalent cation produce a reaction mixture within the 
chamber; (e) subjecting the reaction mixture to two or more cycles of heating and 
cooling such that the target nucleic acid is amplified. 

24. (Cancelled) A method for amplifying target nucleic acid comprising: (a) synthesizing 
a first primer, a second primer and a binding probe sequence to a solid support such 
that the first primer, second primer and binding probe sequence are attached to the 
solid support within a chamber such that when treated with a cleavage substance the 
first primer, second primer are released fi-om the solid support; (b) incubating a target 
nucleic acid with the oligonucleotide under conditions in which complementary target 
sequence and binding probe sequence hybridize to one another; (c) washing the 
chamber; (d) adding a solution comprising a cleavage substance, polymerase, dNTPs, 
and divalent cation to the chamber such that the first primer and second primer are 
released from the solid support so that the first primer, second primer, binding probe 
sequence, target nucleic acid, polymerase, dNTPs and divalent cation produce a 
reaction mixture within the chamber; (e) subjecting the reaction mixture to two or 
more cycles of heating and cooling such that the target nucleic acid is amplified. 

25. (Cancelled) A method for amplifying a plurality of target nucleic acids on a 
microarray wherein the microarray is comprised of a plurality of separate chambers 
comprising: (a) attaching a first primer, a second primer and a first binding probe 
sequence are attached to the solid support within a first chamber such that when 
treated with a cleavable substance the first primer and second primer are released 
fi-om the solid support; (b) attaching a third primer, a fourth primer and a second 
binding probe sequence are attached to the solid support within a second chamber 
such that when treated with a cleavage substance the third primer and fourth primer 
are released from the solid support; (c) incubating a target nucleic acid comprising 
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two or more nucleic acid sequences: with the first and second binding probe 
sequences under conditions in which complementary target nucleic acid sequences 
and binding probe sequences hybridize to one another; (d) washing the chamber; (e) 
adding a solution comprising a cleavage substance, polymerase, dNTPs, and divalent 
cation to the first and second chamber such that the first primer, second primer, third 
primer and fourth primer are released firom the solid support so that the first primer, 
second primer, target nucleic acid, polymerase, dNTPs and divalent cation produce a 
first reaction mixture within the first chamber and the third primer, fourth primer, 
target nucleic acid, polymerase, dNTPs and divalent cation produce a second reaction 
mixture within the second: chamber; f) subjecting the first and second reaction 
mixture to two or more cycles of heating and cooling such that a plurality of target 
nucleic acids are amplified. 
26. (Cancelled) A method for amplifying a plurality of target nucleic acids on a 

microarray wherein the microarray is comprised of a plurality of separate chambers 
comprising: (a) synthesizing a a first primer, a second primer and a first binding 
probe sequence is attached to the solid support within a first chamber such that when 
treated with a cleavage substance the first primer and second primer are released from 
the solid support; (b) attaching a third primer, a fourth primer and a second binding 
probe sequence is attached to the solid support within a second chamber such that 
when treated with a cleavage substance the third primer and fourth primer are 
released fi-om the solid support; (c) incubating a target nucleic acid comprising two or 
more nucleic acid sequences; with the first and second binding probe sequences under 
conditions in which complementary target nucleic acid sequences and binding probe 
sequences hybridize to one another; (d) washing the chamber; (e) adding a solution 
comprising a cleavage substance, polymerase, dNTPs, and divalent cation to the first 
and second chamber such that the first primer, second primer, third primer, fourth 
primer and first binding probe sequence are released fi-om the solid support so that the 
first primer, second primer, target nucleic acid, polymerase, dNTPs and divalent 
cation produce a first reaction mixture within the first chamber and the third primer, 
fourth primer, ; target nucleic acid, polymerase, dNTPs and divalent cation produce a 
second reaction mixture within the second chamber; (f) subjecting the first and 
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second reaction mixture to two or more cycles of heating and cooling such that a 
plurality of target nucleic acids are amplified. 

27. (New) A microfluidic reaction device comprising: 

(a) a plurality of chambers having a first conduit and a second conduit; 

(b) a first transport channel having a first end, said first transport channel having a 
bypass channel at said first end, said first transport channel being in flow 
communication with at least one said chamber through connection with said 
first conduit; and, 

(c) a second transport channel having a first end, said second transport channel 
having a bypass channel at said first end, said second transport channel being 
in flow communication with at least one said chamber through connection 
with said second conduit. 

28. (New) The microfluidic reaction device in claim 27, wherein the first transport 
channel comprises interior surfaces comprising a hydrophobic film. 

29. (New) The microfluidic reaction device in claim 27 fiirther comprising one or more 
distribution channels. 

30. (New) The microfluidic reaction device in claim 27 further comprises oil in said first 
and second transportation channels and aqueous solution in said chambers. 

3 1 . (New) The microfluidic reaction device in claim 27 further comprises gas in said first 
and second transportation channels and aqueous solution in said chambers. 

32. (New) The microfluidic reaction device in claim 27 further comprises beads in said 
chambers. 

33. (New) The microfluidic reaction device in claim 27 further comprises biological 
molecules in said chambers. 

34. (New) The microfluidic reaction device in claim 27 wherein said first transport 
channel and said second transport channel have tapered shapes such that flow rates 
across the plurality of chambers are substantially uniform. 

35. (New) A method for amplifying target nucleic acid on a microarray comprising a 
plurality of separate chambers comprising comprising: 

(a) attaching an oligonucleotide to a solid support within a chamber, the 

oligonucleotide comprising a first primer, a second primer and a binding probe 
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sequence wherein the first primer, second primer and binding probe sequences are 
separated from one another and the solid support by a cleavable linker; 

(b) incubating a target nucleic acid with the oligonucleotide under conditions in 
which complementary target sequence and binding probe sequence hybridize to 
one another; 

(c) washing the chamber; 

(d) adding a solution comprising a cleavage substance, polymerase, dNTPs, and 
divalent cation to the chamber such that the first primer, second primer and 
binding probe sequence are released from one another and from the solid support 
so that the first primer, second primer, binding probe sequence, target nucleic 
acid, polymerase, dNTPs and divalent cation produce a reaction mixture within 
the chamber; and, 

(e) subjecting the reaction mixture to two or more cycles of heating and cooling such 
that the target nucleic acid is amplified. 

36. (New) The method of claim 35 wherein the target nucleic acid is DNA 

37. (New) The method of claim 35 wherein the first primer and second primer are 
DNA. 

38. (New) The method of claim 35 wherein the cleavable linker is uridine or reverse 
uridine. 

39. (New) The method of claim 35 wherein the oligonucleotide is attached to the solid 
support by using in situ synthesis. 

40. (New) The method of claim 35 wherein the cleavage substance is RNase A. 

41 . (New) A method for amplifying a plurality of target nucleic acids on a microarray 
comprising a plurality of separate chambers comprising: 

(a) attaching an first oligonucleotide to a solid support within a first chamber, the 
oligonucleotide comprising a first primer, a second primer and a first binding 
probe sequence wherein the first primer, second primer and binding probe 
sequence are separated from one another and from the solid support by a 
cleavable linker; 

(b) attaching a second oligonucleotide to a solid support within a second chamber, 
the second oligonucleotide comprising a third primer, a fourth primer and a 



9 



second binding probe sequence wherein the third primer, fourth primer and 
second binding probe sequence are separated from one another and from the 
solid support by a cleavable linker; 

(c) incubating a target nucleic acid comprising two or more nucleic acid 
sequences with the first and second oligonucleotide under conditions in which 
complementary target nucleic acid sequences and binding probe sequences 
hybridize to one another; 

(d) washing said first and second chambers; 

(e) adding a solution comprising a cleavage substance, polymerase, dNTPs, and 
divalent cation to the first and second chamber such that the first primer, 
second primer, third primer, fourth primer, first binding probe sequence and 
second binding probe sequence are released from one another and from the 
solid support so that the first primer, second primer, first binding probe 
sequence, target nucleic acid, polymerase, dNTPs and divalent cation produce 
a first reaction mixture within the first chamber and the third primer, fourth 
primer, second binding probe sequence, target nucleic acid, polymerase, 
dNTPs and divalent cation produce a second reaction mixture within the 
second chamber; and, 

(f) subjecting the first and second reaction mixture to two or more cycles of 
heating and cooling such that a plurality of target nucleic acids are amplified. 

42. (New) The method of claim 41 wherein the plurality of target nucleic acids are 
DNA. 

43. (New) The method of claim 41 wherein the first and second primer and third and 
fourth primer are DNA. 

44. (New) The method of claim 41 wherein the oligonucleotide is attached to the solid 
support by using in situ synthesis. 

45. (New) The method of claim 41 wherein the cleavable linker is uridine or reverse 
uridine. 

46. (New) The method of claim 41 wherein the cleavage substance is RNase A. 

47. (New) A method for amplifying target nucleic acid comprising: 
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(a) attaching a first primer, a second primer and a binding probe sequence to a 
solid support within a chamber such that when treated with a cleavage 
substance the first primer and the second primer are released from the solid 
support; 

(b) incubating a target nucleic acid with the binding probe sequence under 
conditions in which complementary target sequence and binding probe 
sequence hybridize to one another; 

(c) washing the chamber; 

(d) adding a solution comprising a cleavage substance, polymerase, dNTPs, and 
divalent cation to the chamber such that the first primer, second primer and 
binding probe sequence are released fi*om the solid support so that the first 
primer, second primer, binding probe sequence, target nucleic acid, 
polymerase, dNTPs and divalent cation produce a reaction mixture within the 
chamber; and, 

(e) subjecting the reaction mixture to two or more cycles of heating and cooling 
such that the target nucleic acid is amplified, 

48. (New) The method of claim 47 wherein the said first primer and, second primer 
and binding probe are attached to the solid support by in using situ synthesis. 

49. (New) A method for amplifying a plurality of target nucleic acids on a microarray 
wherein the microarray is comprised of a plurality of separate chambers 
comprising: 

(a) attaching a first primer, a second primer and a first binding probe sequence to 
the solid support within a first chamber such that when treated with a cleavage 
substance the first primer and second primer are released from the solid 
support; 

(b) attaching a third primer, a fourth primer and a second binding probe sequence 
to the solid support within a second chamber such that when treated with a 
cleavage substance the third primer and fourth primer are released from the 
solid support; 

(c) incubating a target nucleic acid comprising two or more nucleic acid 
sequences with the first and second binding probe sequences under conditions 
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in which complementary target nucleic acid sequences and binding probe 
sequences hybridize to one another; 

(d) washing said first and second chambers; 

(e) adding a solution comprising a cleavage substance, polymerase, dNTPs, and 
divalent cation to the first and second chamber such that the first primer, 
second primer, third primer and fourth primer are released from the solid 
support so that the first primer, second primer, target nucleic acid, 
polymerase, dNTPs and divalent cation produce a first reaction mixture within 
the first chamber and the third primer, fourth primer, target nucleic acid, 
polymerase, dNTPs and divalent cation produce a second reaction mixture 
within the second chamber; and, 

(f) subjecting the first and second reaction mixture to two or more cycles of 
heating and cooling such that a plurality of target nucleic acids are amplified. 

(New) A method for isothermal amplification of nucleic acid comprising: 

(a) attaching a primer to a solid support within a chamber wherein the primer 
contains at least one nicking enzyme recognition site and is complementary to 
a target sequence; 

(b) incubating a target nucleic acid with the primer under conditions in which the 
complementary target sequence and the primer hybridize to one another; 

(c) washing the chamber; 

(d) adding a solution comprising polymerase, nicking enzyme, dNTPs, and 
divalent cation to the chamber such that the primer, target nucleic acid, 
polymerase, nicking enzyme, dNTPs and divalent cation produce a reaction 
mixture within the chamber; and, 

(e) subjecting the reaction mixture to a constant temperature such that 
polymerase, nicking, and dissociation reaction cycles take place and target 
nucleic acid is amplified. 
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